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Dear Sir,
Proposed Improvements to 
Teignmouth Harbour
Introduction
Subsoil
Survey
1. In accordance with your request by letter 
dated 7th July 1970 we have investigated and 
report on:
(a) the Scheme III Breakwater along the 
lines recommended by the Hydraulics 
Research Station.
(b) the implications of deepening the 
berths at the Eastern Quay to a depth 
of 13 feet below chart datum.
2. The layout of the Hydraulics Research 
Scheme III Breakwater, as described in Para.16 
of their Report No. EX489 dated April 1970, is 
shown dn the accompanying Kay Plan to a scale 
of 1:2500.
It has an overall length of 1450 feet. The 
top level is 20 feet above chart datum for a 
distance of 450 feet from Den Point and then 
tapers to half-tide level ( + 8.5 C,D„) cit the 
outer end.
3. We arranged for a subsoil survey to be 
undertaken by competitive tender in order to 
investigate
(a) the suitability of the beach, sea-bed 
and sub-soil as a foundation for the 
proposed breakwater.
(b) the dredging characteristics of the 
material inside Den Point, in the 
harbour opposite the East and West 
Quays and at the berths alongside the 
Quays, and
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Boreholes
(c) the effect that the proposal to 
deepen the berths at the Eastern 
Quay to 13 feet below C.D. would 
have upon the stability of the 
quay wall.
A tender submitted by Dredging Inves­
tigations Ltd. for the sura of £2024 was 
accepted and the work was carried out in 
November and December 1970.
We received logs of the borings while 
the work was being carried out but owing to 
the postal strike we have not yet received 
Dredging Investigations9 final report. We 
have received particulars of some of the 
shear tests and grading tests by phone.
The positions of the borings and details 
of the strata encountered are shown on the Key 
Plan which accompanies this report.
Copies of the Contractors* report will be 
sent to you as soon as they are received.
4. The boreholes show that the subsoil 
consists principally of sand and gravel with 
some cobbles. In the boreholes upstream of 
the middle of the Eastern Quay red shaley marl 
was found and in the borehole towards the 
downstream end of it a layer of firm to soft 
silt was unexpectedly found at a depth of 26 
feet below the river bed.
The results confirm that the foundation 
for the training wall outside the harbour is 
good though the cobbles or boulders found at 
a depth of 9 feet in Borehole No. 6 may prevent 
adequate penetration if steel sheet piles are 
used for the inner part of the wall. This bore­
hole, however, had to be sited 100 feet inshore 
of the proposed centre line of the wall in order 
to avoid interference with shipping.
Borehole No, 5 shows that the material 
just inside the Den Spit and on the salty side 
of the channel can be excavated or dredged easily 
by grab and is of a suitable size for use on the 
Teignmouth beaches.
At the Eastern Quay the boreholes show 
that the material can be readily dredged.
The layer of cobbles, 3 feet thick, found 
at 11 feet depth in Borehole No. 2 will have 
prevented the penetration of the steel piles of 
the existing quay but we believe that they could
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if necessary be penetrated by heavier section 
steel sheet"piles or steel box piles. In Bore­
hole No. 8 the soft and firm clay found at a 
depth of 26 feet is unexpected and it is 
surprising that it is not more compact at that 
depth. This is a source of weakness and it will 
be necessary to investigate further both its 
depth and extent before designs are prepared 
for improving the depth at the berths.
The H„R,S. 5. We have no occasion to dispute or qualify 
Reports "the findings of the Hydraulics Research Station
in Para.125(1) of their Report No. EX472 that a 
training wall on the North side of the entrance 
channel (as shown on the accompanying Key Plan) 
will stabilise the channel in a position prov­
iding easier access to the harbour but without 
bringing about a significant improvement in 
depth.
The training wall will also act as a groyne 
which will trap beach material on its northern, 
side during periods of southerly littoral drift 
(i.e. particularly at times when the wind is 
from East of South-East) and once it has been 
trapped it is unlikely that it will be dislodged 
by successive periods of Southerly or South- 
Westerly winds until the groyne has filled and 
the trapped material begins to spill out beyond 
the seaward end..
We are unable to estimate how long this  
cycle of events will take to complete but it is 
possible that while it is taking place the 
beach to the north of Teignmouth Pier will be 
temporarily deprived of some of the material 
which has previously reached it by normal 
south-to-north littoral drift during periods of 
predominantly South-Westerly winds.
This is another argument in favour of 
groyning the beach to the north of the pier on 
which we have recently reported to the Devon 
River Authority whom we are currently advising 
in connection with the improvement and part 
reconstruction of the Sea Defences.
However, any tendency there may be for the 
Teignmouth beach to be starved of material while 
the beach at Den Spit is building up will be 
alleviated by depositing on the northern beach 
a proportion of the material to be dredged from 
the harbour side of the Spit.
The period when the Den Spit beach is 
building up will also be shortened if the balance 
of the dredged material is deposited in the 
angle between the training wall and the Spit, as 
has been proposed.
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Permissible 
Draughts 
of Ships
Turning
Area
6. If the Hydraulics Research Station Scheme 
III were adopted, the model shows that the bed 
level on the bar would be - 1.0ft. chart datum 
and if the berths at the Eastern Quay were 
dredged to -13.0 C.D. as proposed there would 
be the following comparative depths on the bar 
at high water (less say 1*0M clearance) and the 
depths at the quay at low water for different 
ranges of tide:-
Depth on bar 
(less 1ft.)
Depth at Quay
Highest H.W. 
(1971) 
M.H.W.S. 
M.H.W.N.
Lowest H.W. 
.(1971)
17.2ft 
15.6ft 
11.8ft
10.0ft
Lowest L.W. 
(1971) 
M.L.W.S.
M.L.W.N. 
Highest L.W, 
(1971)
13.3ft
15.0ft
19.3ft,
20.1ft,
Since high high waters usually occur on the same 
day as low low waters, it will be seen from the 
above figures that as the depth at the quay at 
low i water increases so the depth on the bar at 
high water decreases until a balance is struck 
when the depth on the bar (less 1ft.) is the 
same as that at the quay. This represents the 
deepest draught of ship that can enter the port 
with 1ft. under her keel and stay afloat fully 
laden at the quay if it were dredged to -13.0 
C.D. This would be between 15.6ft. and 15.0ft. 
(say 15.3ft.) and would occur at about mean 
Spring Tides.
Since Messrs. Pike Ward Ltd. have informed 
you that ships of 2,000 tons D.W.T. have draughts 
varying between 15' 6" and 17e 0” it would seem 
that ships approaching this tonnage could use 
the port and stay afloat if their draught were 
at the lower end of the scale but only at mean 
spring tides. If the berth is to have the same 
depth of water at M.L.W.S. as there is on the bar 
at M.H.W.S. (less one foot) it would have to be 
dredged to -13.5 C.D. or to - 14.0 C.D. to cj.ve 
a small margin.
7. The turning area should be at the same level 
as the bar or, say, one foot deeper to allow for 
a fall of tide between the time a ship crosses 
the bar and the time she requires to turn. As the 
sea-bed level on the bar is expected to stabilise 
at -1.0ft. C.D. the turning area should be dredged 
to-2.0ft. C.D. It must also be wide enough to 
accommodate the length of the ship which accord­
ing to Messrs. Pike Ward Ltd. may be up to 280ft. 
For this the width of channel has been taken to 
be a minimum of 350ft. On this assumption and 
on the basis of the Hydraulics Research Station
Training
Wail
Deepening
Eastern
Quay
survey of June 1968 it would be necessary to 
dredge a strip on tlb>e inside of the bend of 
the channel, i.e. on the "Salty" side. The 
extent of this dredging would depend on the 
method of deepening the quay.
8. The second report from the Hydraulics 
Research Station endorses our opinion that a 
rubble mound training wall or breakwater 
would be more effective in reducing the height 
of waves entering the harbour than the vertical­
faced one tested in the original model. Supplies 
of rock rubble of suitable size and ranging up
to 4 tons are available not far from Teignmouth 
and it is recommended that the breakwater should 
consist of a core of rubble weighing up to a 
quarter of a ton armoured on front and back 
slopes and at the top with a six feet layer of 
stones weighing 3 to 4 tons. The top will be 
15ft. wide and the side slopes 2 to 1, The inner 
500ft. will be level at a height of 4 feet above 
M.H.W.S.(i.e . + 11 O.D.) the seaward slope and 
top of the bank being grouted with concrete and 
surmounted by a parapet wall at + 13 O.D. The 
breakwater will slope from +11 O.D. at 500ft. to 
O.D. (i.e. half-tide level) at its outer end,
1450ft. out from Den Point. The armouring in 
the outer 950 feet will be placed with open joints 
but the outer end, which will carry a beacon to 
Board of Trade requirements will be suitably 
strengthened to withstand wave stroke and scour.
Two type sections of the breakwater are shown on 
the drawing.
9. At the Eastern Quay the existing bed level 
is about -3.5 C.D. If this is to be -13.0 C.D. 
there will be almost 10ft. of dredging. It would 
be unsafe to dredge immediately in front of the 
existing piles which we have been told only 
penetrate a short distance (7 to 10ft. on average). 
We have considered several methods of deepening 
the quay in its present position. The simplest 
would be to drive a new line of heavier section 
steel sheet piles deeper into the harbour bed
5 to 10ft. in front of the existing piles; they 
would be anchored back by tie rods to new anchors. 
However, since the width of the quay back to the 
existing sheds is in places less than would be 
required for the most economic form of anchorage 
the anchors would either have to be situated 
beneath the floors of the shed, thereby involving 
some inconvenience during construction, or else 
a more elaborate form would have to be adopted 
with increased cost. A scheme on these lines 
would cost about £60,000.
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Dredging
Sewage
Dispersal
Alternatively there is the possibility of
retaining the existing quay and building four 
piers out into the river against which ships 
would berth, thereby advancing the berthing 
line, and forming a slope from the existing 
river bed level at the present quay down to the 
dredged level. We would suggest that such 
piers should be 30ft. x 30ft. and built on steel 
box piles with a reinforced concrete deck. This 
would give a slope of 2| to 1 down to dredged 
level and to stabilise this it would be necessary 
to revet the surface with, concrete bagwork, nylon 
sheets or fascine mattresses suitably anchored 
and weighted and to prevent depressions being 
scoured out in the berth by the action of ships* 
propellers and thereby undermining the revetting 
the latter would be carried down in a trench to 
a depth of about 2® QM below finished bed level. 
This scheme, however, would cost nearly as much 
as the other and has the disadvantages that it 
encroaches 30ft. into the channel necessitating 
extra dredging on the "Salty" side to give the 
same width in whicn to turn ships, and does not 
provide a continuous berthing face.
10. The quantities to be dredged are about 
15,000 cu.yard at the berth and 25,000 cu.yard 
in the channel. It is proposed that one-third 
of this would be deposited on the Teignmouth 
east beach and the remainder in the angle between 
the new training wall and the Den Spit. The 
estimated cost is about £25,000 depending on the 
availability of a suitable dredger.
11. We have noted that the report of the 
Hydraulics Research Station shows that the 
proposed training wall would have a beneficial 
effect on the dispersal of sewage off-shore and 
that this could be further improved if the 
modification and extension of the outfalls planned 
by the Teignmouth Urban District Council are put 
into effect.
It is noted that the present outfall on the 
inside of the Den Spit falls within the area to 
be dredged and its revised position as planned 
by the Urban District Council is just on the edge 
of it. If the proposed dredging at the Spit is 
undertaken the existing outfall would have to be 
modified and the new position of the outfall 
planned by the Urban District Council would need 
to be slightly amended.
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Estimate 
of Costs 12. The total cost of the project amounts to* 
approximately £300,000 as follows:
£
Training Wall 190,000
Extension to
Eastern Quay 60,000
Dredging 25,000
£275,000
Engineering 
Charges for 
design and
Site Supervision 20,000
£295,000
Say £300,000
13,. Although the deepening of the berth at
the Eastern Quay represents only a small 
proportion of the total cost this might be 
obviated if it were found satisfactory to 
continue to allow ships to take the ground as 
at present.
We have understood that the principal 
objection to this is that insurance companies 
will not permit vessels larger than 1 ,000 tons 
D*W,T. to ground. On making enquiries however, 
we have learnt that within the limits in question 
the actual size of the vessel is immaterial 
provided that the conditions in which the vessel 
grounds are safe. If this is so we suggest that 
it might be sufficient to provide a bottom to 
the berth stable enough to be undisturbed by the 
action of ships * screws either by paving the 
berth with concrete bagwork reinforced with wire 
mesh and levelled by divers, or with gabions 
grouted with asphalt.
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